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^p||^0^^^eMfe is$eti$faijt ••afod.lbi e^p^e%ed;<by the formula GH3QH (GHHGH^mR ife <am 
jint^^pS 2H3;!R is H or a <4C alky loxy^is; optically resolved by anasymmMric^ 
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(54) [|6W©*#] 3t^g142iR7;V3-;K0lKg« 



(57) [£*)] 

-«S(1): CH,CH(OH)-(CH).R (SC 
mtt 2~8©^»> R(3:7k^M^*/c{i^|!t4t( 

2iSr;l/=i-;l/4Canclida antarcica Hi* !M— tf© 

-;u©i*jS8;. 




1 

i ] Tia-j&jSci) xm n-s ? 3 {*© 2 

*ft7;l/3-;l/?:Candida antarcica Bfcfc 'J A--fe'©# 
b** >S?x x •f ;l/ 4 -f S^ix t-;u£&5ic.Cc J: 

*) ft^ft® WT^zm'&t-rz %&m± 2 jar * 3 - 

— 158^(1) : CH,CH(OH)-(CHi).R 

Wf<D7 )\>*r)\>**ci'&XibZ>. ) 10 
[19*12] tz#. j£?L147*y;M»JI§K:@ 

£<b;**i/c®g{tB?£-C*>&fit#3i 1 IEtS©3fc£?§tt2 

[19*53] »yy<— tf©flMJStf. © 
7-fe5{*©2i)a7;i'=>-;i' i*;u&c*fUT o.i~iog/n» 

& 

)555$(i) ©7-fe5ft©2fa7;l'n*-Jl/{C>PtfC 0.3--0. 

6 fg*^ (J&J&?Z>Xj-y?*-7--<D 0.6~l:2 {g* 20 
Jl/) r*SBI«5llEll©j6*ffitt2«7;l'=i-Jl'©« 
«£. 

4 l~l,000ppm&t?fc©T ft*M$QlfBtK?)X39£1£ 

2«7;i/3-^©Kfife 

20~40-C-C*5ff*S 1 tffi<D%m£&2 ftTAa-* 
©§«&*£. 

[&93©i**lllft8iiJ)f] 

[000 1 ) 30 
[ ffi^±©*iJffl^Sf ] *|6B^« ^ 3 &© 2 J87 ;U 3 - 

7^=>-^©S!<jtffi-C£>*. *WH©#¥tStt2«7* 
a-WS. ESII©lS»tL/<«?RS4?©«ji*t»4©Jl 

[0002] 

tlXm&tmWrC&Z. K1ibanov6«C^i)«fS?§JS* 

It.#Bl J /c3*a(A.M. Klibanov et al. J. Am. Chan. 40 
Soc. 1985, 106,7072-7076). 2|ft7;l>3-.fl/©3fc3 s # 

RlSS****?"* (h K) 4 2fg7 

;W=J-;l'i©?ilffi«:';^> , --fe*(PseucloniomasM^) %JJP 

»«-J-*]ISrftft«BB^StlTl>4 0BBJBS62-166898 
««. C©7rffi£Ai£4BST) . 
[0 003] L*>U *£xxf ¥«SI&-C 
* * C 4 *» 6 jMJSlt>£» 3 A * fcft K h U -fe y K * 
fflftffl©««Sffll»a.iHB*»*0. OTLfcOmftttHS 50 




1 0-4998 

2 

TUtftfrofc. *fc. #188362-165898 ^©HJS^©^ 

* rfrimmtcm^ ft c >*ft) cc -c^a-sh ztfitc® 

^©IMIM[K:o(,>x«. KlftU&tt(CH?*ftHr#ft 3 

nrfco , 3esw©»»»p»*(si5*ittt>igt>*ir 

(^■5 (Charles 3. Sih et al. 3. Am. Chan. Soc. 1987, 
-109, 2812-2817) „ 

[0004] ±iB©t:4 < . *5xx^3HftRlCa*¥ 

«sier * * c 4 j5« n ffl-c* * c 4 a> % sz <* •«* * x x 

tlTl»<5(B. Mai nl lard et al. Tetrahedron Lett., 19 
87, 28, 953 fc^fctf CunterE. 3eromin et al . Tetrahe 
dron Lett., 1991, 32 , 7021). C©bx;l/i*f-;l/£ 

7-fe h7JUf : t KT*SC 4*^*M14*VJn$ < Mfrfc 
jWSS fit t>fcaMa&iBfiB6 4 ft 0 JpffiKlBTfc < ft o T 

[000 5] Cunter E. 3eromin et al . Tetrahedron L 
ett., 1991, 32 , 7021 (MS. t©;£»£B£4H8T) 

iHc^i/tHgtW*'). t©£t;taf&fi©2{g-c;& 
*C4*>6Affi4Jt®l,7c*§£« > iXf-Jl/©ffifflg^ 
*»ft»)Hll*3tiri»*. LfrU coSJtTOMmUi 
3fe©yA—^42tR7;U3-;i/ l^McttLTioocifsOT 
urfco , tfttffl«©9i«*ia*ftri»fc. 
[0006] y^-~ tffieffla©Hij«©fc«){ctt. .fcois 
tsttftv*— «4a«-rntfj:t>4*it6*is*«. -« 
cc, y/f- tftt. jgm©ttRtcj:o?£i&tt*>£jm 

#ttt <«*.«. i7>?*jiiRtt) tffiftSC 4*5*06. 

WtS^b^ffi^i* 53^ 668, 199 

5) . seot, femm<xbx.i->?*mvim*>b2 

li'Jji-Wit, *l%W©@WT?*2>2«R7;I/3-Jl/© 
3feis»«*)l«-c»fti>. 2«r^3-jb©*96»K«: 

7<— fe'«. »)6nri»ft*^fc. 

[0007] 

[^*5W*LJ:^4-r5PS] 2«7;l'3-^4y^ 

r. «fc»jgiW l J«:a«tt©isi»*i*'rm(i-raykJt)K 

ftOK#3nr(,^. iCW C©b*x;H^f-;U 
(i. ^jgf x X f- Jb^Jftt(^©Slc. 4 L rS^*5j|a tic 
4*iftJ6ntteO > *»5§#6©ft«arfeRiai*HWJ£ 
< ft€.4fi^(c0: 0 bxji/i^f-ju*J«i!>-rs**i5|a 

[000 8 ] C©/c»BS©^fF-C«, fx;l/X^^;l/ 
5rffla&S©2<gffl^-ri^„ LfrU fx^iXr.;L-=Sr 




(3) 

3 

&© tfilOOfl/mol^U-C. fi^KCc^ftl^K 

[0009] ffi-j-c. fi^SfS^i-ctistE^ia-c 

a). ezmni-rziSiicmto.mmc'c&'ixii 
(2) . y /<— v*mw.mm?z>K.m>imi&TiiLft 

#ft$tfi#f#f>ftft<ft.*>„ 
[00 10] 

[5$SI£flS&-f £fctf>©3M8:] ±IB©«fcS 20 

X? ^4 0r^Ot*>«tfi;Hrfl|AJt^«:. Candid 
a antarcica Bfi3fc© •//<— h?B, 'J J-i-Wi/zr AS 

fcO©SforStt^ft-ri«<. Mfcx^g^gtRttK: 

k n + y yzmm-rz c t -c^gx* 

ST & C £ ft < ffi££lc;£ If $ A Z> C 4 » Z> C i 4 

m>/cu ffi%m?&m£<m^2®.Tha~)\,v>%& 3 o 

[0 0 1 1 ] Tftto*>. ##feBjJ(;t, TB-HSO) "C* 
Stl^^-fe 5($©2ilT;l'3"Jl'?:Candida antarcica 
MS* fef©ffaET(c 7'o f^->Ktrx;P£jgj£;3 
Rft*a*Rfttc:/Dbtf>®xxf^U4T£;F3x 

*fiitt 2 «T ^1/ a - Jb©»att "C * * . 
— f55S(l) : CH,CH(0H)-(CH I ).R 

mtt2~8©SB» > RiXMM*£ft:BttJRlk 
4«T©r;i/*^^+j/«f*s. ) 40 

[0012] *miV®m?i> i)>i—UlZ % Candida an 
tarcica H&#©y /<— te'tN&S,, C©y><— tfiOT 

b. r# u AiMicnefbstiytmiflHKibr ^>k 

sfrTi zi>H<i:*)itimztiX\,>Z>i><D (fclT. c©y 
©@5Sfb <) -tzB. 2 »7*3 -)UDft¥ft®m*& 

?2>m-cmhtix^2>mmm<)'<~e. pseudomomas m 
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ssfti-r5^>s*5ft<fto/c„ j:-^ wMV'j>t£<m#> 

[0013] b r*a*./>£$ 

WT 5 n ts|- f i -7 -fe 5 7 Jio - >v i a>6 & 

JSjia4IEI:b0«WC5iCC*£ C i*>6SJ£l^ra©i93£K J: 

OiiijiiRsni. b#&c. 25 , c{c*ji,»r2oB#ra-cjgit» 
a^b y ^-*©ttffl«te»i6i/rsK^tti«Bi3WtoE 
[ 0 0 1 4 ] a*, ^mttmmmm^^mmt y 

rt— tf©ffiflJSB> 2i{S7;l/n-^>Pf0r O.l-lOg/* 
^©flgffltfjffS: U>„ cct, KtcSSgiB. 7-fe57 

> )i>'J>t£^m& (5-teS7Jlo-;KE>i/2 WT©«^) 

£&B*T6. ftte. 10k'J;<- tf©^fflao*ttr* 
S (g/*;l/) 4B, 7-b5 7Jl'3-;l/ i*;I/Sfc0(cfi6 

ffi-r ss^b >; ^•-•fe*©fifir* 

[0015] ^Btt>iKi*B, ^x^f ;l/55^ 

ffifflTScDWaT*^ t Ka + y>©^ft]fiB, Jg 
I&^lfflOSlStCiO i~l,000ppm©JEH-casai!R$ti 

«^.b, eaewBi#2««iB«rt'CB i~io PP m ©ms 

©Sl&R!FP ! fl©Ji^«:B, l,000ppm©^ttJ*Jg$LU. ^ 

fc v tFB+/>B l.oooppn aimtancth^n 
■c*^*5, a^4P*±-r^e6^it/rB. M^ftt^-c 

[0016] ^Dft^ieiwtfflitt, ai&s*5 

5-fe5 7;l-3-;l'{c*tL-C 0.5^*;b (Rftr^3-;l/ 
CcStl/T Hg*;l/) -C*2>. R&TJ^-KO 

m$±&zimzMz>m£te, sis*«a-c©sjj;)is© 

<5T4fi*±-r-5./tJt>KB 0.6fg*;l4ig£-CGMTS^ 
j^asci*. H^fc. o.efg- : fc;Hi(±fiefflbrfcjgit»jl 
SB. ffl±Oftl,>. &sS-r-5R(*©^nf^- 

ra^jgr&^^s-tts^^-^&tj-cabi. c©«t^ft 

^{CB. 7*nb-j}->Kt*-;l/4 o.ate-tJUigfflt,^ 
CitCfcl). aSW9«:i|i«J30%©SJS$ (Rft^H-CB. 
60%©gf£;^) -CSlE^^^-t+iCi^nJgg-C**). 

[0017] jsi&asB. ^fS©J5jsasissif D ©*^ 
o-7o*c©ffiH'cagat)?-r&. cna. 70 

3»{cx^>^3hjlS?tt*J^i!HBT^5fcfer*<5. WZ. 



(4) 
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[0018] »K % Wfx^f->bSaMa»K, + 
[00 1 9] 

JHDttBSfcJ: O^x^f-iU^tftSjc&cDSl^^SiJffli 
T5C£#pJII6<!:fc-*fc. cn%<Dte* % StEWS* 5 ^ 

sa^is t a *) % m&xmmmx&mom ^mxyt 

[0020] 

^snsfecD-ci*^^. 

(1) ^ffiX^JWaftRtB. 
^SftCDsec-^^./-^ l,022q(10mol)CC > 
*>&t?x;l/ 601q(6mol) teiykFP+^> 0.006g 
£JjD;i> g^fc^'-^Novozym 435: y#V;l/7vX 
*tt«> lOg SrfeiT, 25 # C"Cffl»Lr20^fffl^3¥x^ 

[ 0 0 2 1 ] 2CffiFraT<DJgjCT«, 50.5%r*D, CCD* 



ssmm 



Rft Sft jfc^ES 



*Bfe$T\ iUKCiOy^— WK£ lOOrmHg 

e) % #£,£ = 106 'CicrRf*(Dsec-^*^;b7'nb^^ 
~h 593q(lR$=75%, ,*6K=99.8%, 5K^KS = 97.5 

ur«, ^n^nR*. sftzmrm) . 

10 [ 0 0 2 2 ] £ it. SKB©^*+#fc J: 5fi£B £ 0 
r v Sftsec-^+tf-> r -^/Rtt^Ptr**-h=3596 
/65%*>6>&SB#* 211gli«{U/c 0 KK* ±fBCDR 
f*sec-^*^^Dfc***-h 593g * % 7;l/*7»jtt]7k 
#JBLTR#sec-^*1?V~;l< 337g(iR$=88%, «S 
= 99.7%, *^*$fi=97.3%ee) ft*. &m 

OEIffiB, NMR^^^h^«cj:5»J6)B*r«cj:0TfjJR 
.X&ZCttmyt&Zmjg.TZmcZmmbtc. ft^ 

20 men*)?*?*- YK%Mk, yemmtftmiixz 

wYVvy (CPCyclodex /3236M) XftftbX. ^<D 

[ o o 2 3 ] (2) mmmtomm. ±seco rtfo*:* 

^x^^;b35aftJgj£4iil»T-5^Cj:0, W>ffi 

<tt 0.2ml G'J'J***)) &*§)®/fc: 'J^>£& 

30 7 (CPCyclodex /8 236M) r##Tt/fc. C<&#*tCCJ: 
0, ^x^f-^jftsnfcRWB^PbT^^-hiL 

y**v-<om&mi£c*tt m im*sifc5*i,fc. 

[0 02 4] 
[Sl] 



Rft Sft jfe^Wtt 



0 

1 

2 
3 
5 
7 

18 
20 



0.0 % 
12.9 % 

22.8 % 
29.3 % 

38.9 % 
43.9 % 

49.8 % 

49.9 % 



0.00 % 
0.03 % 
0.06 % 
0.10 % 
0.18 % 
0.20 % 
0.53 % 
0.59 % 



99.5 %ee 
99.5 %ee 
99.3 %ee 
99.1 %ee 
99.1 %ee 
97.9 %ee 
97.7 %ee 



50 % 

37.1 % 

27.2 % 
20.7 % 
11.1 % 

6.10% 
0.22% 
0.13% 



50 % 
50.0 % 
49.9 % 
49.9 % 
49.8 % 
49.8 % 
49.5 % 
49.4 % 



0.0 %ee 
14.8 %ee 

29.5 %ee 

41.4 %ee 

63.6 %ee 
78.2 %ee 
99.1 %ee 

99.5 %ee 



[0025] c omnmt*-'Xm&&K.'& ot^a * 



so t:Sj£WIH*or. 



ln(C/Co)=-kt 

Co: flJJWiSK, k:SltaiSS 



(5) 



$=0.30 hr' : 
Sf£©£(c;jI®5E$:= 0.0006 hr 1 

*i§Mfe (Effi) E = 494 EOfiBXfl: 

[0026] : T'ab^&b-Jl/gKJ:* 

£fttIg©I3S. 

5(*©sec-^+1>-y-;U l0.2g(0.1mo1)47'Pf^ 
>&b-.H> (b Fa*y>£l,000ppm£W) 3g(0.03mo 10 
1) ©ig^jgCC Novozym 435 £ O.lfl Jra*.T25'CK::te<,> 

[0 02 7] X. 3B$|yjj5l£^©jgfc$«. 7-feStt© 
sec-^+-9-y-;l/{C^l / T26% (R{*g*TC52%) 
•5. t/abtf^-r©:^*^*. 99.S%eeT*o/c. 

^•lt, 2mmmt'ikos.jmi l t. 29%-c*<5, ^ot- 

h©^*^*, 99.3%ee"C*ofc 0 -MIC. 4 
[0028] 1 : 7'a f^>^f-;l/J|^ji* 



ftBHPl 0-4 99 8 

8 

<»©!§£. 

HJS#|2 ©7"D f+>it -JKDfi5rl0q(0.1mo1)(7-b 
g© 2fg*JU) ll^c^«, IgSSW 2 

corg^-ft^a'jsu^. R#©£j£jig£$tt. 0.3 hr 
- i xm. m&m ±%.itu< , vuvtymv-b* 

nb*>i$b-.»bgtt. HiMlTffiffllfcftK, 
*TJP=J-;b»*»© o.6fg*;b (RftT^^-JWSiS-C 
i.2{g*;i>) r+#-c4>*). cti&L±<D&m&ttMM.m 

[0 029] HifiW 3 , 4 : tz{g/8g££lSii 

s©w<*. 

5 ft© sec-^t 1 If y-.il/ 10.2q(0.1mo1)<b7'at'^- 
>»b^Jl> (t Kn*y>£l,000ppm£*r) 6q(0.06mo 
1) OiS^jRfC Novozym 4354*2 K^T g£S$flD 1/ 

r > 25-c(cfei^r^i^7-;i/3SStfeSicc*tfo/c„ mm 
mi ±wimicLx5.fc<DmmmtzMjZL> rasas* 
«5ei/fc. temzmitzkLtc. *2*^si&iiatt. 

Novozvne 435©jjyBfi{caSiEi:bW©B8^«:* , 3 > Novo 
zvme 435©<gfflS{C c fc<9ttS©SlD^i{g8Sra^SBl66 

[0030] 
[*2] 





mmms 




mmm4 


Novozyme 435 $JBM 


0.01 q 


1 q 


10 q 




0.1 q/mol 


1.0 q/mol 


10 q/mol 




120 


20 


2 


J®£^ (?-fe37*>-Jl«!g) 


47.9 % 


50.5 % 


50.5 % 




90.4 %ee 


99.5 %ee 


99.4 %ee 




98.4 %ee 


97.7 %ee 


97.4 %ee 


X^>**iIfRtt (E) 


400 


494 


475 




0.025 hr" 1 


0.30 hr" 1 


3.1 hr 1 




0.084 


i (mm) 


10.3 


Novozvm435ffl*tftfl» 


0.1 


i mm) 


10 



too3 i ] ttxmz : tFn+^^jnuaos 

lU 40 
^5lffl3 (C*sW St Ka+y> l.oooppm MCi^Of 
*>®b^;l>©ft:b9fCb Kp* ^ >:7cib 

l-/c. 20B$|ffl^© 1 g^ : =as%-C*0 > C©B$.#,f©J5 
l£a£K5£»tt. 0.023 hr-'-r&o/c. LfrL. I2ffi?& 

m&zatcm&'zvffltmtt. 27% tfmmiok^x 

JgIt.$*Jffiv^©-C*->/c. ttc. C©B#*-C©ynb- 

*>Kb^ji,©??£g£#x * p -7 h ^ 7 r^wt/fc 
ic6, ww^fln©xi%u*^$nTfc6-r. 50 



©sit^i^^+^xcai^/ci c <mmv-)W$i 

[0032] mm 5 : StCfittK J: SfiltSSai i 

^•>^*aiRtt©ac>. 

^•b 5l*©sec--^*if 10.2q(0.1mo1)iT'Ob3|- 
>Kb-;b (t KO+ y>4l,O0Oppm&W) 6q(0.06mo 
1) (DUafctiC Novozym 435* O.lg *3CCtk 



(6) 
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7cB#{C. 5lt45=50%T*9. S<*=97% 
ee. R(*=94%ee£&o/c. ttKCftLT. 10*CC35B$* 

R<* Sft 



Sft=98.7%ee, Rf*=98.5%ee"r&-o/c. 
[0033] 
C^3] 



80 


1.09 


0.008 


140 


70 


1.11 


0.007 


153 


60 


0.82 


0.004 


196 


50 


0.56 


0.002 


241 


40 


0.41 


0.0014 


289 


30 


0.36 


0.0009 


402 


20 


0.24 


0.0004 


587 


10 


0.14 


0.0002 


729 



20 



[0034] some^i 2 

±fflm(,c7n\i m *>mV~>lR& Novozym 435£<£fflb 
fc v KJ£»7», Novozym 435 *W59U aKK&SB'f 



Ita^-;i/*ilife0j i ©i/ioo(o.uiK)ix^-;i/) rif 

5(+)-R-7-x h+v-2-^^/-;KDNMR^^^ h 

[003 5] 
[«4] 









mmmi 


mmmi 


mmms 




rffl (08-51) 


sec-BtOH 


sec-PtOH 


sec-HxOH 


sec-HpOH 




Ri* 


0.23 


0.33 


0.30 


0.31 


(hr)- 1 


Sf* 


0.045 


0.014 


0.0006 


0.0006 


X*>**aJRtt (Effi) 


5 


230 


494 


517 




(hrs) 


7 


20 


20 


20 


mri*-*&mR£t& (%) 


53 


51 


50 


50 




49.1 


94.5 


97.5 


97.6 


(%ee) SftTJlo-Jl/ 


55.9 


99.7 


99.5 


99.6 
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+11.1 


+9.6 


+8.4 
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106/100 
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(fO 




562 


593 


629 




(%) 




75 


75 


73 




(°C/mmHg) 
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408 
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80 
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WtfeiSWlto-ts) : [af\ (neat) 
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sec-OcOH 


sec-NnOH 

J^v. i™ ■ V_/l | 


sec-OcOH 


Me520H 






0.24 


0.26 


0.25 


0.28 


(hr)" 




0.0003 


0.0004 


0.0010 


0.0011 


(Eft) 


872 


663 


256 


249 




(hrs) 


24 


24 


20 


18 


9t57«o-*»SWSl&$ (%) 


50 


50 


51 


51 




98.7 


98.1 


96.1 


96.1 


(%ee) SftT^a-^ 


99.4 


99.6 


98.8 


98.6 




C ) 




i 7 /I 




i 7 O 




CC/nmHq) 


111/30 


110/15 




111/7 


4J?fi 


(g) 


652 


761 




736 


UK* 


(%) 


70 


76 




68 


S<*T;bn if* 


CC/nmHp) 


94 /30 


95 A5 




97 p 


-)\> IRS 


(8) 


469 


519 




560 




(%) 


72 


72 




70 
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sec-DcCH : sec-T% S-Jl Me 5 2 OH :7-X h +^-2--^^^ -/-Jl* 
ffi*R(S(tr*3-*) : [a] 2 % (neat) 

* * CUB] 

CH, CH (OH) CH, CH 2 CH, CH, CH, OCH, CH 3 



1 



d- i.i9 




3H, 


d 


(*t£H 


a) 


1.20 




3H, 


t 


(W 


j ) 


1.3 - 


1.7 


8H. 


m 


(WISH 


d. e, f. g) 


3.4 ^ 


3.5 


4H, 


m 


MfoH 


h. i) 


3.7 — 


3.9 


1 H. 


m 


mm 


b) 
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